Abstract. Let M n be a compact (two-sided) minimal hypersurface in a Riemannian manifold M n+1 . It is a simple fact that if M has positive Ricci curvature then M cannot be stable (i. e.
Introduction
Given a compact minimal hypersurface (without boundary) M in a compact Riemannian manifold M n+1 , the second variation formula for the area determines on the normal bundle of M a selfadjoint elliptic operator L called the Jacobi operator of M . If the normal bundle of M is trivial or, in other words, if M has a globally defined unit normal vector field N , then we say that M is twosided. When M is orientable, this property is equivalent to the orientability of M . In the two-sided case the Jacobi operator acts on functions and it is given by Lu = ∆u + (Ric(N ) + |σ| 2 )u, for any u ∈ C ∞ (M ), where ∆ is the Laplacian of M , Ric(N ) is the Ricci curvature of M in the direction of the normal vector N and |σ| is the length of the second fundamental form of the immersion. The index of M is defined as the number of negative eigenvalues of L. If the index is zero, then M is said to be stable. Although stability play an important role in the theory of minimal hypersurfaces it is easy to see that some manifolds M admit no two-sided stable compact hypersurfaces: this holds, for instance, if the Ricci curvature of M First author supported by CNPq and PRONEX. Second and third authors partially supported by DGICYT research group PB97-0785.
is positive. On the other hand, Pitts [11] has proved that any compact Riemannian manifold M admits an embedded compact minimal hypersurface with index less than or equal to one (which is free of singularities when n 7). Also Pitts and Rubinstein [12] have produced, by minimax method a certain number of index one examples in three-manifolds. Ross [16] has proved that the classical Schwarz surface has index one in the cubic flat three torus.
If the ambient manifold has nonnegative Ricci curvature it is natural to hope that the family of two-sided compact index one minimal hypersurfaces has specific nice properties. In particular complete classifications of these hypersurfaces seems to be possible for ambient spaces M simple enough. The constant curvature case, i. e., when M is a flat or elliptic space form, is of special interest. At the present there are few classifying results, even for simple three manifolds. We have the following results: Simons [17] proved that index one minimal surfaces in the sphere are totally geodesic. López and Ros [9], using results by Fischer-Colbrie [7] , showed that the only complete minimal surfaces with index one are the Catenoid and Enneper surface. Previously do Carmo and Peng [6] and Fischer-Colbrie and Schoen [8] had shown that the only stable (index zero) complete minimal surface is the plane. From the work by Ritoré and Ros [14] a classification of index one minimal surfaces in P 3 can be obtained: it must be a two-fold covering of a linear subvariety or a tube of certain radius around a line. These authors [15] also obtained a compactness result for the space of index one minimal surfaces in flat three tori. They prove that the set of flat three tori that admit embedded orientable compact minimal surfaces with index one is a compact subset in the moduli space. Ritoré ([13] ) made a study of index one minimal surfaces in flat three space forms. For general 3-dimensional ambient space some partial results are known. The interested reader can consult [14] and the references there.
In this paper we treat compact two-sided index one minimal hypersurfaces in the real projective space P n+1 . Our main result, Theorem 3, is The only compact two-sided minimal hypersurfaces with index one in the real projective space P n+1 are the totally geodesic spheres and the minimal Clifford hypersurfaces. The first ones are the twofold covering of the linear hypersurfaces (which are one-sided) while the Clifford hypersurfaces are embedded. These hypersurfaces are simply the quotient to P n+1 of the product of two spheres of right dimension and radii that lie in S n+1 . They are defined in section 1. Recall that a constant mean curvature hypersurface in an (n + 1)-dimensional manifold is volume preserving stable if the second derivative of the n-volume is nonnegative for variations preserving the (n + 1)-volume enclosed ([1] ). An important remark is that the boundary of the isoperimetric domains of M are volume preserving stable. Using this fact Ritoré and Ros give in [14] a complete solution of the isoperimetric problem in the three dimensional projective space. As a consequence of Theorem 3 we obtain in Theorem 4 a classification of the volume preserving stable two-sided hypersurfaces in P n+1 which are minimal.
